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Although cephams substituted in the C3-position and penams substituted in the 

C2-methyl group by Cl, Br, OAc, 0NG2, and OH have been recently reported and studied 
3,4 , 

the corresponding iodo compounds have been neglected. The 3-iodocepham, 6, was made in 

high yields (over 80%) from the dithiaztieazetidinones, I, 
5 

or the thiazolineazetidinone, 

2, 
6 

or the unsym-azetidinonedisulfide, 
3 

4 (R = 2-benzothiazolc-) , or the sym-azetidinonedi- _ 
sulfide, 3 

317 
- J by reaction with iodine or sulfenyl iodides (as illustrated in the scheme). 

Various interconversions between these compounds usinq the same reagents were also 

possible. 

Compounds 1 and 2 reacted with iodine in solvents such as toluens, dioxane, or 

mcthylene chloride to form complex A, 8, or B, 2, the stoichiometry of the reaction 

determining the nature of the complex. The nmr and ir spectra and tic of these complexes 

were different from each other and from 1 or 2. - - The complexes were coin,nararively stable 

in the absence of moisture. On the addition of water, complex A (frcrr, the reaction with 

one atomic equivalent of iodine) gave high yields (over 80%) of the sym-azetidinone- 

disulfidc, 3 
3,7,8 , while complex B (from the reaction with one molar equivalent of iodine: 

gave the 3-iodocepham, 5, in about 30% yield. The conversion of 3 to 6 was achieved by _ _ 

repeating the reaction with iodine and water. The use of a sulfenyl iodide in place c,f 

iodine improved the conversion yields of 1, 2, and 2 to 6 from about 30% to over 80% in _ 

every instance. 'The sulfenyl iodide was convenienti y genrrdted ;n situ by tire d~c1oli of 

iodine on a mercaptan, a thionnide (including thlnurea), a thioacld nr a disuifidc, the 

yield of 5 being dependent on the compound used. The best yields (about 85'6) were obtained 

by using thiourea or 2_mercaptobenzr,thiazole _ !Brnminc~ and chlorine did not behave in the - 

same way as iodine). Coxpiex A or E on treatment with aqueous thuxulfatc _croduced 2. 

The mechanism of these intere3tir.g reactrons will be discussed in a later publication. 

5.7 (dd, lH, J = 4 c,'s, C7-:), 5.42 cd, l!i, J = 4 c/s, C6-H), 4.95 (s, II:, Cd-H!, 4.7 

is, 2H, -O-tH.- -_L _' 3.81 ;s, 32, YC‘GCE ), 2.96 (&&q, 28, y' = 1s c/5, 
-3 

C -CH ) , 2.22 ($z, 2H, 
? -2 

C3-CH 
13 

-3 
1 was characteristic _ Snail arnol;r,ts cf the 3-iodomethylperam, ', (abcur 59) 

were detected ir. the xnr sr;ecrra cf the crude grnd-ucts. 
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The unsym-azetidinone disulfide, 4 - 3f11 (R = 2-benzothiazole) reacted readily with 

iodine (water was not necessary) in solvents such as CH2C12 or CHCl - 3 
to give quantitative 

yields of 5. The stoichiometry was not important in this instance. When an alcohol was 

used as solvent, reaction with iodine produced the 3-alkoxy-3-methylcepham. Thus with 

methanol as solvent, 4 gave a 60% yield of the 3-methoxy-3-methylcepham 
12 

after puri- 

fication by chromatography. The nmr (CDC13) spectrum 67.8 - 6.95 (m, 6H, C6H+ and NE), 

5.85 and 5.68 (dd, lH, J = 4 c/s, C7-E), 5.42 (d, lH, J = 4 c/s, C6H), 4.63 (ss, 3H, 

c4-c and -o-cli2-), 3.85 (s, 3H, CCCFI3), 3.32 (s, 3H, C3-OCll,), 3.43 and 2.70 (ABq, 2H, 

J = 14 c/s, C,-'X2), 1.22 (s, 3H, C3-CE3) is characteristic of this compound. 

Compound 5 undergoes ready dehydroicdination to produce the desacetoxycephalosporin 

in high yields- (see Ref. 3 for similar dehydrobromination ofthe 3-bromo-3-methylcephams). 

Thus in neat pyridine at room temperature complete conversion to the ceph-3-em system 

occurs in 1.5 hrs. In a solvent such as benzene heating is necessary to bring about 

dehydroiodination, the time for complete reaction depending on the amount of pyridine used. 

In these dehydroiodinations employing pyridine, there is no evidence of the possible ceph- - 

a-em in the nmr spectra of the crude products. When however stronger bases such as 

diisopropylethylamine. DBU or DBN are used both the ceph-Z-em and ceph-3-em isomers are 

present in the product. 
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